Summary:
The myelinated perikaryon was found in some of the retinal ganglion cells of parrakeet.
The cells were covered with a compact myelin composed of 1-10 lamellae. The myelin of the ganglion cells seems to be formed by Muller cell.
Perikaryon of neuron is not usually covered with a myelin sheath even though its processes are myelinated. A few exception so far reported are found in the acoustic ganglia of all vertebrate species, and in the fish spinal ganglia. During observations on the parrakeet retina, we encountered ganglion cells whose perikarya are covered with a compact myelin sheath. Since the finding has not ever been described in the literature, we will report herewith.
Materials and Methods
The eyeballs of parrakeet, Melopsittacus undulatus (both sexes) were extirpated under anesthesia, cut into 2 halfs along the equator, 
Observations
The myelinated ganglion cells are observed in the peripheral retina near ora serrata. They are found sporadically among ordinary ganglion cells in the ganglion cell layer of the retina as shown in Fig. 1 . The cells are circumscribed by a dense belt and therefore are distinguishable from the other ganglion cells rather easily under the low-power electron microscope. The higher magnification reveals that the belt consists of layers of dense line, thus indicating characteristics of the myelin sheath. The thickness of the myelin sheath is variable, and the number of its laniellar layer is mostly from 2 ( Fig. 3) to 5 (Fig. 4) , not more than 10 so far examined. The myelin sheath shown in Fig. 1 and Fig. 4 , is applied directly on the perikaryal cell membrane, while, in Fig. 2 and Fig. 3 , a thin cytoplasmic sheet derived from glial cells intervenes between the neuronal surface and myelin sheatb; Ther.thickness of the intervening glial element is v,ariabie and is also not uniform along the cell ?surface of:She same cell.
The cytoplasm of the myelinated ganglion cell shows a typical neuronal cell organellae. It contains Nissl bodies composed of granular endoplasmic reticula and free polysomes, Golgi apparatus, slender mitochondria, and lysosomes ( Fig. 1-7) . Occasionally, one encounters a centriole (Fig. 2 ). Neurotubules and neurofilaments are not so conspiquous. The large clear nucleus contains a prominent nucleolus.
Sometimes, the myelin sheath changes its thickness along the same perikaryon as shown in Fig. 5 . In this figure, the neuronal cell surface to the left is covered directly with a thin myelin sheath consists of only 2 major dense lines (Fig. 6 ), while the one to the right is covered with only one major dense line which is separated from the perikaryal surface by a thin glial cytoplasm. Furthermore, this figure demonstrates one profile of the myelinated axon which is ensheathed by a compact myelin composed of 9 lamellae. The perikaryal myelin sheath to the left continuous toward the right and eventually confluences with the myelin of the axon. Thereforais_narticular region, the myelin con §istg. of 1 riartieliae (Fig. 6) . However, if you follow the outermost dense line to the right, it separates into 2 cell membranes which limit a tongue-like cytoplasmic glial process (Fig. 7) . The second major dense line continues from the left to the right, and form the myelin sheath which is comprised of one lamella as mentioned earlier.
A myelinated ganglion cell shown in Fig.  8 is cut through its process extending to the right. The process has no myelin on its surface and contains granular endoplasmic reticulum, lysosomes and vesicles besides neurotubules. The structure indicates its dendritic nature. The myelin sheath over the perikaryon terminates at the base of the process. ganglia of the teleosteans. Therefore, the myelinated ganglion cell described in the present paper is actually the first observation made on other than acoustic and spinal ganglia . The fine structure of the myelinated ganglion cell in the acoustic ganglia of goldfish (Rosenbluth Palay, 1961 ) and of rat (Rosenbluth, 1962 ) was studied in detail by means of electron microscope. According to them, the acoustic myelinated ganglion cell is bipolar and is part of an internodal segment. There are two kinds of myelin which ensheaths the perikaryon, namely compact myelin and loose myelin. In the loose myelin, the major dense line is not formed and is represented instead by a layer of Schwann cytoplasm. When compact and loose myelins appear together in the same perikaryal sheath, their lamellae are continuous with each other.
Some of these features may also be applied to the present observation but there are certain differences between acoustic ganglion cell and retinal ganglion cell.
First of all, the acoustic ganglion belongs to the peripheral nerve. Therefore, the myelin sheath of the myelinated neuron in these ganglia is formed by Schwann cell. On the other hand, the retina is a part of the central nervous system. The myelinated retinal ganglion cell is embedded within the retinal glia cell. Its myelin sheath is supposed to be formed by Willer cell (radial gliocyte), and shows a characteristic feature of the central nervous system. Secondly, the perikaryal myelin sheath of retinal ganglion cell is composed of the compact myelin exclusively. No loose myelin is observed contrary to the acoustic ganglion cdll. Thirdly, the retinal ganglion cell seems to be not internodal since its dendrite is not myelinated.
The nerve fibers (axon of the retinal ganglion cell) in the nerve fiber layer of avian retina are known to be myelinated, and their myelin sheath is composed of loose myelin (Inoue et al., 1980 , Smith, 1982 . However, we noticed the nerve fibers ensheathed by a compact myelin occasionally in the nerve fiber layer. We assume, therefore, that these fibers may derive from the myelinated ganglion cells described in the present paper.
The possible functional significance of the perikaryal myelin sheath was discussed in detail by Rosenbluth (1961 Rosenbluth ( , 1962 in the case of acoustic myelinated ganglion cell, and may also be adaptable to the retinal ganglion cell. The perikaryal surface of a myelinated retinal ganglion cell. In Fig. 3 , the myelin is composed of 2 major dense lines and is separated from the perikaryal surface by a thin glial cytoplasmic sheet (t), while, in Fig. 4 , the myelin consists of 5 major dense line and is applied directly on the perikaryal surface.
The neuroplasm of both figures shows prominent granular endoplasmic reticulum (er). Desmosomelike structure (d) is noticeable between perikaryal surface and glial element. Arrow and arrowhead indicate the subsurface cistern and coated pit respectively. g: Milner cell, u: unmyelinated nerve fiber. Fig. 3 x 48,000, Fig. 4 x 100,000 Plate III Fig. 5 .
A portion of a myelinated retinal ganglion cell with a nucleus (N), and a myelinated nerve fiber (f). The perikaryal surface is invested by a thin myelin sheath which is composed of either two major dense lines (left hand side) or one major dense line (to the upper right). 
